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Western Australian soils store huge quantities of salt

By C. V. Malcolm, R. A. Nulsen
and C. Henschke, Soil Research
and Survey Branch
Enormous quantities of salt are
stored in the soil in the agricultural
areas of Western Australia. Small
movements in this salt can produce
large effects on farms.
Salt in soils may come from
weathering of rocks or from rainfall.
In the South-West of Western
Australia, analysis of rocks has
indicated that there is too much
salt in the landscape to be accounted
for by rock weathering. It has
therefore been concluded that salt
has accumulated mainly from
rainfall over tens of thousands of
years; as the native vegetation used
the rainfall, salt was left behind.
Although rain is normally regarded
as fresh, it contains small amounts
of salt. As early as 1926 the
amount of salt in rainfall at various
centres was measured. Subsequently,
CSIRO studies have shown that the
amount of salt in rainfall at a
particular place can be estimated

from the distance to the coast and
the average annual rainfall. Figure
1 gives some examples.
The salt problems which have
developed since clearing for
agriculture are the result of
movement of this salt stored in the
landscape. It is therefore important
to know where and how much salt
is stored and how to avoid shifting
it to where it causes trouble.
In some cases enough salt is
already present in the top 60 cm
of virgin soils to affect crops. As a
consequence, early in the
development of the agricultural
areas some soils, such as those
carrying morrel or Kondinin
blackbutt were recognised as salt
prone.
Extensive Department of Agriculture
surveys of virgin soils in four
districts found that 28 to 48 per
cent of the finer textured soils had
enough salt in the virgin condition
to reduce wheat yields. However
if rainfall is enough to penetrate
the soil and wash the salt into the
subsoil, crops are not harmed.
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Fig. 2.—Salt contained at various levels in
adjacent cleared and virgin soils. (After
Teakle and Burvill, 1938.)

Fig. 1.—Common salt deposited in rainfall (kg/ha/year)
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Drilling to test soil at various depths for salt content

The subsoil often contains as much
or more salt than the surface of a
virgin soil. For example, Figure
2 shows the distribution of salt
down to 6 metres in a soil in the
Salmon Gums area, with adjacent
virgin and cleared land for
comparison. Some salt has moved
from the top metre in the cleared
site to further down the profile, but
an enormous quantity of salt is still
stored in the profile.
The amount of salt stored in higher
rainfall landscapes has also been
measured by CSIRO soil scientists.
In areas of the Darling Ranges with
more than 1 000 mm average
annual rainfall, soils contained an
average of 170 tonnes per hectare
of total salts, and this rose to an
average of 810 tonnes per hectare
in areas with less than 800 mm
average annual rainfall.
At all the sites in this Darling
Ranges study, the topsoil contained
little salt. The majority of salt was

stored in the dense subsoil clays
and all positions in the landscape
had large stores of salt.
Similar information is available for
the Belka Valley, south of
Merredin, where soils of the whole
valley were surveyed by CSIRO
workers (see Table). This area is
typical of a large proportion of
wheatbelt landscapes.
Typical virgin sites in each soil
association were then tested for salt
down to bedrock at about 50 metres
maximum depth. As a result it was
estimated that the valley, of 172 000
hectares, contained about 112
million tonnes of salt, or an average
of 652 tonnes per hectare over the
whole valley.
The vast majority of salt at all sites
in the valley was stored in the deep
clay subsoils which in most cases
are about 20 metres thick. About
a third of the 112 million tonnes
of salt in the valley was stored in

the subsoils of the sand and gravel
plain soils. These soils have
salt-free surface layers.
Nearly 60 per cent of the valley's
stored salt was in the subsoils of
the non-saline valley floors, and for
these soils to remain non-saline,
the salt must be kept in the subsoil.
Confirmation of the existence of
large amounts of stored salt in
other areas comes from recent
boring by the Department of
Agriculture. Drilling in an
uncleared catchment near
Newdegate has indicated that 534
tonnes per hectare of salt is stored
in the top 15 metres of soil. In a
cleared saline valley floor near
Wongan Hills, 75 tonnes per
hectare of salt was found to be
present in the top metre alone.
As another example, drilling and
sampling was recently done in the
Morawa district in land cleared for
more than 40 years (Fig. 3).
Although the method of sampling
did not allow measurement of the
salt in the decomposed rock layer,
large quantities of salt were found
in the clay layers above it. One
site in the middle of the slope above
a saline area contained 240 tonnes
of common salt per hectare to 9 m
depth.
The amount of salt still present in
the non-saline areas indicates that
there is still a major potential for
salt to be washed from the hill into
the valley by routes deep in the
landscape. It also indicates how
slow and inefficient is the process
of salt movement.
To appreciate the significance of the
amounts of stored salt in a
particular landscape it is helpful to
consider what proportion of the salt
in a catchment needs to move into
the top metre of soil in a valley
bottom for a salt problem to occur.
In a valley such as the Belka valley
it is only necessary for 0.26 per
cent of the salt stored in the whole
valley to move into the top metre of
soil in 5 per cent of the total area
(8 600 ha) to cause a salt problem.
This calculation assumes that there
is no salt in the top metre of that
8 600 ha to begin with and that
raising it to 0.2 per cent common
salt is enough to affect crop and
pasture growth.
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Fortunately, except in some fine
textured, naturally saline soils, the
salts which move underground only
cause trouble at the soil surface
when the groundwater is within
about two metres. This situation
only arises in specific areas where
underground drainage is inadequate.
The landscape therefore must be
managed to minimise the movement
of stored salt from the hills to the
valleys and towards the soil surface.
Enough salt is stored even beneath
long-cleared catchment areas to
cause major problems if it is
concentrated in the surface soils of
the valleys.

Proportion of stored common salt in various soils in the Belka valley
(After Bettenay, Blackmore and Hingston, 1964)
Soils
Rocky soils
Sand and gravel plains
Slopes
Non-saline valley floors
Saline valley floors
'Morrel' soils

Percentage of area
of valley

Percentage of salt
stored in valley

8.6
47.8
24.8
16.6
1.3
0.9

less than 0.1
32
7
57
5
less than 1

300-

7m
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Fig. 3.—Common salt stored in cleared land at Morawa

(tonnes/ha)
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